Cyclic GMP-dependent stimulation of the membrane-bound insulin-sensitive cAMP phosphodiesterase from rat adipocytes.
The insulin-sensitive cAMP phosphodiesterase (phosphodiesterase) in rat adipocytes is a membrane-bound low Km enzyme that can be recovered in a crude microsomal fraction (Fraction P-2). The action of this enzyme to hydrolyze cAMP is known to be inhibited by cGMP; nevertheless, it was found in our present study that under selected conditions, the enzyme can also be stimulated by cGMP as well as some other nucleotide derivatives. The maximum cGMP-dependent stimulation was observed when the enzyme in Fraction P-2 was incubated with 10 microM cGMP for 5-20 min at 37 degrees C in the presence of Mg2+, washed, and then assayed in the absence of added cGMP. The level of this stimulation was close to, but less than, that achieved by insulin in intact cells. The actions of the cGMP- and insulin-stimulated enzymes to hydrolyze labeled cAMP were inhibited in an identical manner by cilostamide (Ki = 0.10 microM), griseolic acid (Ki = 0.19 microM), unlabeled cAMP (Km = 0.20 microM), and cGMP (Ki = 0.16 microM), all added to the assay system. Also, the basal, insulin-stimulated, and cGMP-activated enzymes were identically inhibited by a polyclonal antibody raised against a purified membrane-bound low Km phosphodiesterase from bovine adipose tissue. When the same antibody was used for the Western blot analysis of Fraction P-2, it immunoreacted with a single band of protein (165 kDa). These observations indicate that the insulin-sensitive phosphodiesterase in rat adipocytes can be stimulated with 10 microM cGMP and that this stimulation is detectable only after the nucleotide has been eliminated since the enzyme would be strongly inhibited by the nucleotide if the latter exists in the assay system. It is proposed that the insulin-sensitive phosphodiesterase, which is often referred to as a Type IV enzyme, is functionally similar to the Type II enzymes that are known to be stimulated by a low concentration of cGMP and inhibited by higher concentrations of the same nucleotide.